Effect of gibbing on protein hydrolysis during the ripening of salted herring at 4°C in polypropylene barrels by Mansur, M.A. & Horner, W.F.A.
Bangladesh J. Fish. Res., 3(1), 1999: 95-101 
Effect of gibbing on protein hydrolysis during the 
ripening of salted herring at 4oC in polypropylene barrels 
1 • 
M.A. Mansur, and W.F.A. Horner 
The University of Hull International Fisheries Institut,Hull, England 
1Present address: Dept. of Fisheries Technology, BAU, Mymensingh 2202, Bangladesh 
*Corresponding address 
Abstract 
Effect of gibbing process on the protein hydrolysis in terms of free alpha amino 
nitrogen (FAN) content during the ripening of barrel salted herring at low 
temperature (4°C) was investigated. For this purpose North Sea herring (Clupea 
harengus) from north-east British coast was salted in polypropylene barrels and 
allowed to ripen at 4aC. This process of barrel salting was carried out for whole 
fish in one batch and gibbed fish in another batch. The investigation was 
performed by using new salt and used salt in separate barrels for each batch of 
experimental fish. Results of the present study show that protein hydrolysis 
was significantly higher in the ripened salt-herring produced from whole fish 
which was found to have more characteristic sensory properties than those 
produced from gibbed fish. Similar result (proteolysis) was obtained when the 
investigation was repeated for the spent herring although the spent herring 
fails to produce a ripened product with the desired characteristic sensory 
attributes, compared to those of pre-spawning herring. 
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Introduction 
Salt preservation of fish is followed by many countries of the world. Fatty 
fish species, which are difficult to preserve by other processes, produce a 
characteristic aroma and flavour on salting which is liked by the consumers. 
Salting is suitable for preserving fish in humid climate too. In Europe salt 
preservation is practiced for cod, herring and anchovies. Herring (Clupea 
harengus) is preserved by salt in two days, lightly salted 'Maatlje herring' and 
heavily salted herring in barrels. 'Maatlje herring' is quite a common 
commodity in some parts of Europe (notably, The Netherlands) and heavily 
salted herring is mainly produced in the Scandinavian countries and to a less 
extent in some parts of Europe. 
For the preparation ofparrel salted herring the fish is first 'gibbed'. Gibbing 
denotes a process of removing gill, intestine and stomach in such a way that 
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the pyloric caeca remain in fish. These pyloric caeca contain proteolytic 
enzymes which are believed to play a role in the development of the desired 
characteristic flavour of the barrel salted herring. The present study was 
undertaken to find out the effect of gibbing on the ripening process in terms of 
characteristic sensory properties, proteolysis taking place during that time, and 
ripening time. The study was carried out on the ground that, usually pelagic 
fish eg. herring is caught as schools (several hundred tones per trip) and 
gibbing of such huge quantity is laborious as well as time consuming. If the 
fish do not need to be gibbed before barrel salting, this step of processing may 
be omitted/ avoided to save time and labour. The results of the present study 
was, thus, expected to provide information whether 'gibbing' process is 
necessary during barrel salting of herring. 
Materials and methods 
Source offish and salt 
Pre-spawning herring (Clupea harengus) used in this study was caught from 
the piper field, Scotland in July. After capture, the fish were pumped from the 
net through a dewatering device into RSW tanks at -2°C and were brought in 
polypropylene tanks of about 1 m3 capacity to the processing factory where the 
fish were kept chilled until processing by salt. 
The post-spawning (spent) fish were caught from off Scarbrough and were 
carried to the factory as were pre-spawning fish. Morphometric and meristic 
characteristics of the pre-spawning and post-spawning fish are represented in 
Table 1. 
Table 1. Initial composition and other characteristics of raw herring (Clupea harengus) 
Parameter Pre spawning herring Post spawning herring 
Temperature 0.2°C 0.8°C 
H 6.33 6.21 p 
Moisture 63% 69% 
Fat 17% 9% 
Histamine 0.29 mg/100g 0.1 mg/lOOg 
Average length 27 em (22-30)* 29 em (26-33)* 
Average weight 231 g (165-290)* 212 g (143-367)* 
Colour Silvery Silvery 
Flesh/Texture Firm and Elastic** Firm and elastic** 
*The range is shown in parenthesis. **By finger feel 
New salt was obtained from Denholm Sea Foods and the used salt was 
collected from Cawoods Fish Curers of Hull, which had previously been used 
for dry salting of Cod. 
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Barrel salting of fish 
The herring were divided into two groups: whole herring and gibbed 
herring. Gibbing was done manually by inserting a knife at the gills and by a 
very quick and dexterous movement the gill, long gut and stomach were 
removed. The milt or roe and pyloric caeca remained in fish. The other steps 
were the same for whole herring and gibbed herring. A ratio of 1 part of salt to 
4 parts of fish, by weight, was followed during the process. Rousing, i.e., 
proper mixing of salt and fish was done in a rectangular plastic container 
placed on a steel framed table. The rousing box was finely cleaned between 
each batch preparation of salted herring by whole fish + new salt; whole fish + 
used salt; gibbed fish +new salt; gibbed fish + used salt. The fish was then 
packed in poly propylene barrels in the traditional manner. First, a layer of salt 
was put on the bottom of the barrel, then a layer of fish was placed with belly 
uppermost and head to tail until the layer was complete. A layer of salt was 
placed on top and a new layer of fish was laid at right angles to the layer 
beneath. These alternate layers of salt and fish were continued until the barrel 
was full. An extra two layers of fish and salt were laid on the top of the filled 
barrel. After two days, the herring inside the barrel had shrunk due to pickle 
formation by the body fluids and salt dissolving in it, so the extra layers 
immers~d in the pickle. Then the barrel was finally closed with lid on and 
made ai,rtight with a galvanized steel collar. In each barrel100kg fish and 25kg 
salt was packed. For pre-spawning batch 4 barrels were packed with whole 
fish+new salt, whole fish+used salt, gibbed fish+new salt, gibbed fish+used 
salt. Another 4 barrels were similarly packed for post-spawning (spent) 
herring. The barrels thus prepared were transported to the laboratory by 
refrigerated vehicle and stored in chill room. All of the processing steps and 
storage were done in chill room (4oC). During storage chill room temperature 
was regularly monitored. At the beginning of storage the barrels were 
periodically rolled on the floor of chill storage. This step is followed by the 
processors with the belief that the fish ripening will be appropriate, probably 
by the fine mixing of top layer and bottom layer of brine. 
Sampling procedure 
Sampling was done once in three months. During each sampling 15-20 fish 
were taken out from the middle of the barrels for analysis. The long gap of 
three months between two sampling serve to keep the entry of 0 2 to a 
minimum. 
Analytical techniques 
Protein hydrolysis: Free alpha amino nitrogen and peptide level during 
ripening were taken as a measure of protein hydrolysis. Determination of free 
alpha amino nitrogen was carried out according to the EBC-Ninhydrin method 
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described by Lie (1973). Peptide content was calculated as the difference 
between the results of TNBS (Tri-nitro-benzene-sulphonic acid) method and 
EBC- Ninhydrin method. TNBS method was a modification of the method 
reported by Satake et al. (1960). Lie (1973) stated that both the methods give a 
low response to proline, whereas TNBS, in contrast to ninhydrin, gives a 
substantial colour yield with peptides. During the experiments for method 
selection of the present study the TNBS method always gave higher values 
than the EBC-Ninhydrin for the same sample. This was due to the difference in 
reactivity towards peptides. Therefore the difference between the results of 
TNBS and EBC-Ninhydrin was taken as peptide. 
Composition of raw unprocessed fish: Moisture and crude protein content 
was determined according to the methods of AMC (1979), and fat the method 
described by Bligh and Dyer (1957). Histamine was determined according to 
the colorimetric method of Hardy and Smith (1976). Horiba compact pH meter 
C-1 was used to assess the pH of fish and temperature was recorded by the use 
of an ordinary spear shaped (metallic spear) thermometer. 
Salt content (NaCl): NaCl content was determined by the titration of an 
aliquot of filtered fish homogenate (blended with distilled water) against 0.1 N 
AgN03 solution using potassium chromate (5% solution in water) as indicator 
(AMC 1979). 
Results and discussion 
Extents of protein hydrolysis during the ripening of pre-spwaning and 
post-spawning herring are shown in Figs. 1.1 to 1.4. Free alpha amino nitrogen 
(FAN) increased gradually until ripening of pre and post spawning fish. 
However, the level was always higher in the whole fish than in the gibbed fish 
(Figs. 1.1 and 1.2). Peptide content in the pre-spwaning fish decreased during 
the first half ( 6 months) of the ripening period then increased gradually until 
the fish were ripened. In the spent batch the pattern was slightly different, the 
peptide content slowly increased until 12th months of storage but soon after it 
decreased until ripening (Figs. 1.3 and 1.4). Whatever the pattern was the 
peptide content always remained in higher concentration at the whole fish 
than in the gibbed fish. 
FAN in the whole fish and gibbed fish differed considerably during the 
ripening period. This was expected because the gut enzymes contributed to a 
higher degree of protein hydrolysis together with the muscle enzymes in the 
whole fish. Alm (1965) and Voskresensky (1965) suggested that visceral 
enzymes contribute to proteolysis, although the muscle enzymes play a role 
(Siebrt 1962). Uyenco et al. (1952) observed a higher amino nitrogen content in 
patis a salted/ fermented fish product prepared from whole anchovies than in 
that prepared from the gutted fish. He, therefore, concluded that the visceral 
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enzymes are the main agents of protein hydrolysis. Results of the present study 
show again the role of gut enzymes in protein hydrolysis. Among the 
experimental fish samples gibbed fish always contained a lower concentration 
of FAN than the whole fish. This suggests that gibbing during the barrel 
salting of herring reduces the rate of protein hydrolysis during ripening. 
Organoleptically the muscle of the whole fish was more tender and possessed 
more characteristic sensory properties than those of the gibbed fish. 
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Fig. 1.1. Levels of free alpha nitrogen during the ripening of pre-spawning herring (barrel salted). 
Fig. 1.2. Levels of free alpha nitrogen during the ripening of post-spawning herring (barrel 
salted). 
Fig. 1.3. Levels of peptide during the ripening of pre-spawning herring (barrel salted). 
Fig. 1.4. Levels of peptide during the ripening of post-spawning herring (barrel salted). 
The levels of FAN in the barrel salted with new salt and used salt were 
almost the same. The used salt was previously used for dry salting of cod and 
is likely to be contaminated with halophiles. Yet the fish barrel salted with 
such used salt did not show any significant difference in the level of FAN 
during ripening. This indicates that salt purity had no significant role in the 
protein hydrolysis during ripening. Sh1dies on the role of bacteria in 
proteolysis during the ripening of barrel salted herring are few. However, 
Orejana and Liston (1981) studied the role of bacterial proteolytic enzymes 
during salting/ fermentation of patis and fotmd that these bacterial enzymes 
do not play any significant role in the proteolysis. They concluded that the 
endogenous fish enzymes are the major and perhaps the sole agents 
responsible for the proteolysis in the fish sauce process. During barrel salting, 
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the fish muscle is neither liquefied nor digested and the degree of proteolysis is 
not as much as in the salted/ fermented fish preparations but the principle of 
protein hydrolysis is likely to be the same. The role of bacterial proteolytic 
enzymes in ripening would be similarly the least. The salt concentration in the 
fish samples during ripening were between 12-22% and bacteria clearly do not 
flourish in such high salt environment (Orejana and Liston 1981). 
It has been mentioned that the pattern of peptide level was slightly 
different than that of the FAN. In the pre-spawning fish the levels of peptide 
declined during the first six months of ripening and then increased gradually 
until the samples were ripened. This suggests that the rate of peptide 
hydrolysis to amino acids during the first six months of ripening exceeded the 
rate of protein hydrolysis to peptides. Orejana and Liston (198i) reported that, 
in patis fermentation, the apparent initial inhibition of trypsin-like activity 
might be due to inhibitors in fish blood or substances produced by bacterial 
flora of the fish. In the present study inhibition due to factors in fish blood is 
more likely because the salt concentration inhibits bacterial activity. Again 
peptide concentration, like FAN concentration, was higher in the whole fish 
than the gibbed samples. This suggests the involvement of proteolytic enzymes 
from the gut. Salt purity seemed to have little effect on the levels of peptide 
during the ripening time. In the spent batch the peptide concentration 
increased gradually until ripening, although there was slightly decline in the 
level of peptide immediately before ripening. The reason may again be the rate 
of peptide hydrolysis exceeded the rate of protein hydrolysis to peptide. 
However, peptide content was always higher in the whole fish than in the 
gibbed fish. Salt purity did not have any significant effect on peptide content. 
The peptide content, like the FAN, in the different groups of samples were 
significantly influenced by the inclusion of gut, i.e. by gibbing in the way that 
gibbed' process reduces the rate of protein hydrolysis during the ripening of 
barrel salted herring at 4oC in polypropylene barrels. 
Organoleptically the whole fish samples were found to ripen quicker and 
possessed more characteristic sensory properties eg. flavour and texture, than 
those of the gibbed fish. In general the phenomenon 'protein hydrolysis' is 
believed to play a role in the development of characteristic sensory properties 
of ripened herring. Since the rate and extent of protein hydrolysis was higher 
in the whole fish samples, so it gave better sensory properties in the ripened 
herring produced from the whole fish samples. Results of the present study 
lead to the conclusion that the gibbing process reduces the rate of protein 
hydrolysis during the ripening of salted herring at 4oC in polypropylene 
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barrels which ultimately reduces the rate of ripening and characteristic sensory 
properties. However, it should be mentioned here that the spent herring failed 
to produce a ripened product with the desired sensory attributes compared to 
those of prespawning herring. 
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